ABSTRACT We sought to describe: (1) the prevalence of internet, cellular phone, and text message use among women attending an urban sexually transmitted infections (STI) clinic, (2) the acceptability of health advice by each mode of information and communication technology (ICT), and (3) demographic characteristics associated with ICT use. This study is a cross-sectional survey of 200 English-speaking women presenting to a Baltimore City STI clinic with STI complaints. Participants completed a self-administered survey querying ICT use and demographic characteristics. Three separate questions asked about interest in receiving health advice delivered by the three modalities: internet, cellular phone, and text message. We performed logistic regression to examine how demographic factors (age, race, and education) are associated with likelihood of using each modality. The median age of respondents was 27 years; 87% were African American, and 71% had a high school diploma. The rate of any internet use was 80%; 31% reported daily use; 16% reported weekly use; and 32% reported less frequent use. Almost all respondents (93%) reported cellular phone use, and 79% used text messaging. Acceptability of health advice by each of the three modalities was about 60%. In multivariate analysis, higher education and younger age were associated with internet use, text messaging, and cellular phone use. Overall rate of internet use was high, but there was an educational disparity in internet use. Cellular phone use was almost universal in this sample. All three modalities were equally acceptable forms of health communication. Describing baseline ICT access and the acceptability of health advice via ICT, as we have done, is one step toward determining the feasibility of ICTdelivered health interventions in urban populations.
INTRODUCTION
Heterosexual transmission of HIV is increasing among women in the United States. Unprotected sexual activity and sex with high-risk partners are associated with increased risk of HIV. 1 Effective health interventions targeting risky behaviors among women visiting sexually transmitted infections (STI) clinics may curb HIV transmission.
Information and communication technology (ICT) for the delivery of behavioral health interventions has shown promising results. [2] [3] [4] [5] [6] While this strategy has the potential for low-cost widespread dissemination, access to ICT among certain groups such as urban women at high risk for HIV infection is variable. Characterizing ICT use is the first step in determining whether delivering interventions via these modalities is feasible.
We sought to describe: (1) the prevalence of internet, cellular phone, and text message use among women attending an urban STI clinic; (2) the acceptability of health interventions by each of the three modalities; and (3) demographic characteristics associated with ICT use in this sample. We hypothesized that internet use would be associated with younger age and higher education.
METHODS
This was a cross-sectional survey of 200 English-speaking women presenting to a Baltimore City STI clinic with STI complaints conducted during August 2008. Participants completed a 15-minute, self-administered survey querying internet, cellular phone, and text message use and interest in receiving health advice by each of the three modalities. Oral informed consent was obtained. Participants received a five-dollar gift card as compensation for their time. The institutional review boards of the Johns Hopkins University School of Medicine and the Baltimore City Health Department approved this study.
Our independent variables of interest included: (1) education, categorized as grades 6-12, high school diploma/GED, "some college", or "other"; (2) race categorized into African American or Non-African American; and (3) age, dichotomized at the median. ICT use was assessed with the following three questions: (a) "How often do you use the internet? (1) Never, (2) once per month, (3) G1 day per week, (4) 1-6 days per week, (5) daily"; (b) "Do you use a cellular phone? Yes or No"; and (c) "Do you send or receive text messages? Yes or No". Three separate questions asked whether the participant would be interested in receiving health advice delivered by each of the three modalities (e.g., "If it was free for you (no cellular phone or clinic charge), would you like to receive health advice on your cellular phone?").
We determined the prevalence of internet use, cellular phone use, and text message use. We tabulated the number of respondents who would be interested in receiving health advice by each of the modalities. We performed logistic regression to assess how demographic factors (age, race, and education) were related to the likelihood of using each modality. Due to the high prevalence of ICT use, it was necessary to define the outcome as non-use. We also performed multivariate logistic regression: (1) to assess the effect size of each factor while controlling for the other factors and (2) to assess the association of demographic factors (age, race, and education) on the likelihood of acceptability of health advice via each modality.
RESULTS
Characteristics of our sample are summarized in Table 1 . One hundred ninety-one surveys had complete information and were used for the final analyses. The median age of respondents was 27 years (range 18-62 years), and 87% were African American. The majority of individuals surveyed (93%) reported cellular phone use and 79% used text messaging. The prevalence of any internet use was 80%; 31% reported daily use; 16% reported weekly use; and 32% reported less frequent use. 84 (55) 10 (26) 92 (52) 2 (15) 89 (59) 5 (13) Above median age (≥27 years)
69 (45) 28 (74) 86 (48) 11 (85) 62 (41) 35 (87) African American 133 (87) 34 (89) 156 (88) 11 (85) 130 (86) 37 (93) Non-African American 20 (13) 4 (11) 22 (12) 2 (15) 21 (14) 3 (7) Grades 6-12
30 (20) 19 (50) 42 (24) 7 (54) 31 (21) 18 (45) High school/GED 53 (35) 12 (32) 60 (34) 5 (38) 51 (34) 14 (35) Some college 64 (42) 6 (16) 69 (39) 1 (8) 62 (41) 8 ( Of 39 respondents who reported never using the internet, 79% used a cellular phone and 42% sent or received text messages. Sixty percent of respondents were interested in receiving health advice by each of the three modalities (results stratified by use shown in Table 2 ). Multivariate analysis of factors associated with internet use revealed that individuals with an age above the median were three times more likely to not use the internet. In addition, higher educational attainment was inversely associated with being a non-user; in other words, those with higher education were more likely to use the internet (Table 3) . We found similar multivariate associations with cellular phone and text messaging use. Age above the median [cellular phone: adjusted odds ratio (AOR) 5.74, 95% confidence interval (CI) 1.21-27.3, p=0.028; text message: AOR 10.61, 95% CI 3.84-29.3, pG0.001] was associated with not using a cellular phone or text messaging, and higher educational attainment (cellular phone: AOR 0.10, 95% CI 0.01-0.81, p=0.032; text message: AOR 0.21, 95% CI 0.08-0.59, p= 0.003) was inversely associated with not using a cellular phone or text messaging. When multivariate regressions were performed for the acceptability of receiving health advice by each modality, no significant associations were found, with the exception that older age was associated with being less likely to express interest in receiving health advice via text message (AOR 0.45, 95% CI 0.24-0.82, p=0.009).
DISCUSSION
In this sample of urban women attending an STI clinic, the prevalence of internet use was higher than expected and significantly associated with higher educational attainment and younger age. Cellular phone use, however, was nearly ubiquitous and equally acceptable for receipt of health advice suggesting that cellular phones may be an appealing alternative to the internet for dissemination of health interventions. 10 Not surprisingly, we found that younger age was associated with internet use. We found a disparity by educational attainment which may preclude using the internet to reach high-risk groups. The 60% acceptability rate of health advice via internet is in accord with figures from a recent study in a Nashville community health clinic. 11 Our finding of a 93% prevalence of cellular phone use in our sample is similar to recent national estimates, including a recent study that found 89% prevalence in the general population. 12 Text message use, though associated with higher education and younger age in our sample, was overall higher than that in a national survey conducted by Pew, which asked respondents whether they use their cellular phone for text messaging. 13 They found a 35% rate of text message use among cellular phone users compared with 79% in our sample. In the same survey, text messaging was reported by 65% of persons in the 18-29 age group and 37% in the 30-49 age group, as compared with our sample where we found a prevalence of 93% and 60%, respectively.
13 Notably, the Pew survey surveyed 50% of their participants by cellular phone. Despite this, their estimates of text messaging were lower than our sample. Landline use is declining among low-income adults and youth, of which our sample was largely comprised, and being replaced by cellular phones. Thus, even with 50% cellular phone surveying, these national estimates may not represent our population. 14 Behavioral interventions delivered via internet and cellular phone have demonstrated efficacy in smoking cessation, alcohol reduction, and weight loss. 4, 5, [15] [16] [17] [18] [19] [20] However, most of these studies have recruited college students and/or excluded those with low literacy. None, to our knowledge, have focused on urban, high-risk women. Recording complete contact information including cellular phone and texting capability has become increasingly important in this clinic for follow-up of positive test results. Thus, we sought to explore the feasibility of the cellular phone for interventions. It is critically important to determine access to ICT so that we might test efficacy in this group. Limitations of this study include: (1) a cross-sectional design which limits our ability to make causal associations; (2) convenience sampling method which introduces bias; and (3) lack of generalizability except to other urban STI clinic populations which tend to be younger, more heavily female, and with a higher proportion of minorities than the general population. Of note, despite the convenience sampling method, the sample was representative of the Baltimore City STI clinic population with characteristics corresponding to a 2007 report summarizing the female population visiting both sites of the Baltimore City STI clinic (i.e., 21% of women visiting the clinic in 2007 were under 21 years of age, 90% were African American). Therefore, our sample reflects the population attending this STI clinic. Another limitation includes the use of the phrase "health advice" in our survey, which could be interpreted as either general health information or tailored health information. Finally, we do not know where the women access the internet (access at work or school may preclude health communication about sensitive issues) and we do not know the current purpose of their internet use.
CONCLUSION
Given the significant association of education, an indicator of socioeconomic status, with internet use, web-based interventions for urban women may serve to widen health disparities. Cellular phones, in contrast, are omnipresent among Baltimore City STI clinic attendees. Describing high rates of internet and cellular phone use and the acceptability of health advice via these methods, as we have done, is the first step toward designing effective behavioral interventions to reduce risky sexual behavior which contribute to the HIV epidemic.
